Transcriptomic insights into the heat stress response of Dunaliella bardawil.
The halophilic green alga Dunaliella bardawil has been used for commercial production of natural β-carotene by large-scale outdoor cultivation, which often suffers from heat stress especially at noon in hot summers. In this study, the effects of heat stress on cell growth, pigment contents, and activities of antioxidant system in D. bardawil were studied, and RNA-seq experiment was conducted to analyze the transcriptional response to heat stress (42 °C for 2 h) in D. bardawil. High temperature (42 °C) for short time treatment (≤3 h) did not severely affect the cell growth and pigment accumulation of D. bardawil. Multiple genes encoding heat shock proteins for protein folding and antioxidant enzymes against toxic reactive oxygen species were substantially up-regulated significantly under heat stress. D. bardawil cells tended to shift from aerobic to glycolytic metabolism for energy production to increase survival chances under heat stress. Furthermore, the enrichment of ascorbate-glutathione cycle, up-regulation of genes responsible for chloroplast membranes, and changes in lipid characteristics like carbon chain length and unsaturation degree could play a vital role in achieving thermotolerance of D. bardawil. Taken together, this study improved our understanding of the molecular mechanisms of heat stress responses in D. bardawil.